laburnum are usually attributed to the presence of cytisine in the plant. As' Dr. Dale and I have recently been engaged in re-investigating the action of cytisine, and have been able to determine its pharmacological effects with greater accuracy and fuller detail than previous workers, I thought it might be interesting to analyse a number of poisoning cases in man, and show that such new facts as we have discovered confirm the view that the alkaloid is responsible for the poisonous properties of the plant.
A large number of cases of accidental poisoning are recorded. Radziwillowicz collected 181 cases in 1888, and since that date additional cases have been described. The great majority of these occur in children, and are for the most part miild; fatal cases are rare. Three are described in the British Medical Journal [7 and 8] and one in the Lancet [9] ; Radziwillowicz records others. The milder cases [10] run a course somewhat as follows: A child swallows a few laburnum seeds under the impression that they are peas; or he eats the flowers, pods, or leaves, possibly in search for a new sensation in flavours. About an hour afterwards the child feels unwell, complains of being unable to walk, or seems weak and helpless. Some complain of headache, giddiness, and stomach-ache. Shortly after the onset of these symptoms he vomits and appears to be very ill. The skin of the face in particular is pale, cold, and moist, the pulse rapid and thin. The pupils may be contracted at first, but dilate in the later stages; they react to light in mild cases. Sickness continues, and purgation may occur.
The recorded cases among adults are not severe, and usually have their origin in the mistaken use of laburnum flowers to flavour dishes.
Their use for this purpose is due to the cook mistaking the flowers for those of Robiniapseudacacia. Vallette [11] records one instance of this accident. A household of four members, three females and one male, partook of some poisoned fritters. The three women suffered from mild laburnum poisoning, the man developed no symptoms. The earliest symptom in one of these cases was a sensation of numbness in the hands and inability to play the piano. She was assisted to bed, where the symptoms were very similar to those already described.
The synmptoimis in a severe case are well illustrated in the following abstract from the Lancet [12] J. W., aged 6, ate a hearty tea at 6 p.m.; at 8 p.m. he swallowed some laburnum seeds, saying they were peas. At 9 p.m. he appeared to be very ill, and vomited. Seen shortly afterwards, he was very pale; skin cold and clammy to the touch; pupils contracted; drowsy at times, but could be roused readily.
There was no pain. Pulse, 108; axilla temperature, 97.50 F.; respiration 22. At 10.15 p.m. the drowsiness was more marked; the pupils dilated; pulse 130 and very weak; respiration, 25; rectal temperature, 960 F. At 10.30 p.m. the patient could only be roused with difficulty. The skin was very cold and bathed in perspiration; the pupils were widely dilated and insensitive to light. Caffeine was administered hypodermically, and a hot bath ordered. A mixture of ammonia and ether was given by the mouth at short intervals. After the hot bath improvement was noticed, and the symptoms gradually subsided. At 2 a.m., the child was sleeping peacefully, and next day was comparatively well, though the pupils remained dilated for twenty-four hours longer.
In fatal cases the synmptoms are similar; the drowsiness beconmes more pronounced as intoxication progresses, and the patient ultimately becomes comatose, with widely dilated pupils, which are insensitive to light; the respiration becomes stertorous, and cyanosis of the lips develops; the pulse becomes very rapid and the blood-pressure low.
Death is due to respiratory failure, with or without conyulsions [13] .
In a limited number of cases symptoms of acute enteritis appear to be superimposed on the usual series. A striking example of this type of case is recorded by Wheelhouse [14] A child, aged 5 years and 7 months, had been unwell for two days before being seen, and admitted having swallowed some laburnum seeds. On the third day more seeds were eaten, and the usual symptoms of laburnum poisoning developed. Vomiting and diarrhbea were, however, marked symptoms and could not be controlled. The patient was drowsy, then restless and irritable by turns. The pressure of the bedclothes appeared to be irritating, and they were repeatedly thrown off. For three days these symptoms were present, and very little fluid was retained, although the patient was very thirsty.
Temporary improvement was noticed on the fourth day, and fluids were retained better, but the progress was not maintained, and death ensued on the sixth day.
It has been suggested that the symptoms of acute enteritis, which are sometimes seen in cases of laburnum poisonifig, are due to some unknown, highly irritating substance in the plant. They do not appear regularly, however, and may be examples of idiosyncrasy in response to cytisine. As far as I am aware they have no parallel in animal experiments with the alkaloid.
Post mortem, no positive signs of laburnum poisoning can be discovered apart from the isolation of the alkaloid from the viscera [13], and as this is present in other plants the evidence is inconclusive. In a few cases the mucous membrane of the alimentary canal is injected.
The treatment of laburnum poisoning resolves itself into removal of the poison by emetics or stomach-tube and the treatment of symptoms as they arise. Radziwillowicz has shown that cytisine is readily excreted in the urine; diuretics, therefore, seem to be indicated. In a number of cases hot baths seem to have been beneficial.
The action of cytisine on intact animals reproduces with fair accuracy the symptoms of laburnum poisoning in man. The herbivora are less susceptible than the carnivora. The goat is very resistant: slugs are immune. Shortly after a hypodermic injection of cytisine has been given to a dog, symptoms of nausea (salivation and uneasiness) develop, and vomiting follows. The pupils dilate and the nictitating membrane prolapses. With large doses or with intravenous administration the respiration first becomes hurried and deep, and later becomles slow, and may ultimately cease.
The respiratory and emetic effects are central in origin and are due to a stimulating action on the respective centres. The respiratory centre is readily paralysed with large doses. Muscular tremors are perceptible and weakness of the limbs is obvious. Large doses in anesthetized or pithed animals under artificial respiration cause a complete paralysis of the nerve-endings in voluntary muscle (curare effect); about 6 mg. are required to produce this effect in a fair-sized cat. The muscular weakness may be'the expression of a mild stage in this process. The pupil dilates in the cat under the influence of cytisine, and the nictitating membrane at first is withdrawn and later prolapses. If repeated doses of cytisine are given to a pithed cat, it is observable that the effect on the eye becomes less and less, until further doses produce no effect. When this stage is reached it is found that the superior cervical ganglion is paralysed and that electrical stimulation of the cervical sympathetic trunk is without action on the eye, but stimulation of the branches from the ganglion to the periphery still causes normal responses. Once the ganglion system is paralysed with cytisine, nicotine is inicapable of producing any effect. A flow of saliva is observable from the submaxillary gland of the dog and cat on administration of cytisine. L'arge doses cause paralysis of the chorda tympani and render this ganglion system insensitive to nicotine.
On the blood-pressure cytisine exerts a series of effects, through its Cat, pithed. Artifitlial respiration, upper tracing bladder volume; blood-pressure base line and signal; time in ten seconds. Effect of a mngm. cytisine. ganglion and partly from escape from vagus control. The arterioles are primarily constricted throughout the body, from stimulation of the sympathetic ganglia. These factors bring about a large rise of bloodpressure; with large doses the secondary paralytic action of the alkaloid becomes very marked, and the normal tone of the vessels cannot be maintained, and so the blood-pressure falls. The intestinal movements in the cat are primarily inhibited, but subsequently become larger and more frequent. The bladder is thrown into a powerful and prolonged contraction, owing to the stimulating action of the alkaloid upon the sacral autonomic ganglia.
(At this point tracings illustrating the action of cytisine were shown by means of the epidiascope. Tracings showing the action of nicotine under similar conditions of experiment were also shown. Comparisons between these were made and the similarity in action emphasized.)
It will have been observed that these actions of cytisine which I have quoted are typical of the alkaloid nicotine. It is unnecessary to multiply examples from further experiments which were carried out in conjunction with Dr. Dale. I could quote many others which show the close similarity in action between nicotine and cytisine. Their resenblance in action is so close that by their action on animals alone it would be difficult to say whether a given solution was cytisine or nicotine. Edmunds [15] has shown that lobeline, the chief alkaloid of lobelia, has an action almost identical with that of nicotine. Apart, therefore, froin isolation of the alkaloids themselves it would be difficult to determine whether one was dealing with nicotine, lobeline, or cytisine.
In conclusion, I should like to point out the similarity between cases of laburnum poisoning and nicotine poisoning. The man who can remember, as I do, his first overdose of nicotine through excessive smoking in the days of his youth has an excellent picture of laburnum poisoning. The restlessness, giddiness, tremors, muscular weakness, the nausea and salivation, the cold, clammy sweat, and vomiting, are all typical. In severe cases the widely dilated pupil, the drowsiness and coma, and the modes of death in both cases are very similar.
DISCUSSION.
Professor CUSHNY, F.R.S., said he would like to hear whether there was a laburnum habit. The reuson-why Edmunds investigated the question of lobeline was that it had been discovered that lobelia was used by the North American Indians, particularly those of the northern part of the continent, instead of tobacco. In fact, lobelia was known as Indian tobacco, and there seemed every reason to suppose that this substance was used by Indians to a considerable extent. Langley showed, years ago, that pituri, from which another alkaloid, piturine, was derived, was used in Australia by the blacks, who were in the habit of chewing it, much in the same way as some people in this country use tobacco. So that those three alkaloids, which were practically identical in action, were used by various aboriginal races. Langley found that piturine acted in the same way as nicotine, and Edmunds could not distinguish the symptoms of lobelia poisoning from those produced from nicotine. There was found to be the same difficulty in obtaining satisfactory tolerance of lobeline as there was in the case of nicotine.
Dr. H. H. DALE desired in the first place to associate himself with the caution of his colleague as to attributing all the symptoms, which had been described as the result of laburnum poisoning, to the action of the alkaloid cytisine. He did not think there was any doubt that in the majority of cases the effect of laburnum corresponded closely to the effect of cytisine; but, as Dr. Laidlaw said, it looked as if, in a minority of cases, there were some other poison playing a part. The occurrence of enteritis, for example, was far more suggestive of the possible presence of some toxalbumin. One naturally suggested that, perhaps, because of the association with Robinia psedtdacacia, the flowers of which had been confused with those of laburnum, with the result that some of the accidental cases of laburnum poisoning had arisen. In the second place, he had also had in mind the point which occurred to Professor Cushny. It was rather curious that mankind seemed to have an instinct for seeking out, and using for their enjoyment, alkaloids which had the particular action which had been described. It would be interesting to hear of the existence of a laburnum habit. As far as the records appeared to show, there was no indication of such a thing. The only other point which might be worth suggesting was the possibility of the therapeutic application of the N-22a substance. It had been tried by two different people. Rose Bradford, many years ago, did some physiological experiments on the action of an alkaloid, which was described as ulexine, being isolated from the seeds of common gorse. This had since been identified with cytisine. Bradford, finding it caused diuresis when used experimentally in animals, tried it, he believed, in a few patients as a diuretic. What success it had in that direction did not appear to have been recorded. Radziwillowicz was struck, in his investigations, by its powerful effect in producing a rise of blood-pressure, and therefore tried it on certain patients who were suffering from migraine associated with low bloodpressure. He appeared to be under the impression that a favourable effect resulted. Now that the type of its physiological action seemed clearly established, the only reasonable suggestion of a therapeutic application was one similar to that for which lobelia had been used, and it would be interesting to know whether cigarettes made from laburnum leaves might have some value in cases of asthma, such as had been attributed to the use of lobelia. Dr. W. MURRELL said he considered that the suggestion just made by Dr. Dale about using laburnum seeds in the treatment of asthma was a very good one. The idea occurred to him while the paper was being read.
Dr. T. R. ELLIOTT said an interesting inquiry would be to attempt to distinguish between the various nicotine-like bodies. The paper by the President analysed the power of the rabbit's liver, when the animal was made tolerant of the poison, to destroy nicotine itself to some extent; would it be capable of dealing in a similar way with the allied cytisine ?
The PRESIDENT (Professor H. E. Dixon, F.R.S.) said the Section would wish to thank Mr. Laidlaw for his interesting paper. He (the President) desired to make only one remark, namely, that in acute cases of nicotine poisoning the symptoms came on with the fall of blood-pressure. He spoke of cigar smoking by young people. While the blood-pressure was going up, during say the first fifteen minutes, the smoker had a feeling of well-being; then the poisonous symptoms came on suddenly, the blood-pressure arrived at its maximum, and then dropped rapidly, and the smoker turned pale and showed the usual symptoms of collapse. In the case of three boys, he had found that the first symptom complained of was a rumbling in the abdomen, obviously associated with peristalsis, not vomiting; in one case there was definite diarrhaca. He suggested that that was possibly due to depression of the inhibitory sympathetic ganglia. By depressing those one cut off the inhibition, and the vagus was allowed to have all its own way for the time being, and there was increased peristalsis as a result. He mentioned this, because it was conceivable that those related alkaloids might have a different degree of effect. Cytisine alkaloid, for example, might have a more drastic effect on the alimentary canal than had nicotine, as the result of a more profound depression of ganglion cells, so the effect might conceivably be physio logical, and not due to another substance.
